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Expanding the capabilities of Arterial Spin Labeling MRI
Xingxing Zhang
1. A continuous inflow of label/control blocks with different encoding patterns for each
feeding artery accelerates the identification of flow territories enabling super-fast cerebral
flow territory mapping (<30 seconds).
– this thesis
2. To detect cerebral perfusion changes in white matter in a highly time efficient manner, the
use of time encoded pCASL in combination with a conventional EPI readout is better
than a PRESS spectroscopic readout.
– this thesis
3. The assumed single D* of the perfusion compartment in the two-compartment model of
IVIM is too simplified to accurately reflect the underlying blood flow.
– this thesis
4. Artery-specific labeling efficiency measurement for pCASL is crucial for the accurate
quantification of cerebral perfusion.
– this thesis
5. ASL benefits most from going to ultra-high field MRI considering the ‘double-hit’ in
SNR- improvement, however implementation issues of ASL at ultra-high field suffer even
a ‘triple-hit’ (B1-inhomogeneities, B0-inhomogeneities, SAR-limitations) making it very
challenging.
– this thesis
6. Gradient-induced spatial variations of labeling efficiency enable the discrimination
between flow territories of all the main brain-feeding arteries, enabling the
identification of the source of emboli in stroke patients.
– Wong et al. MRM 2007;58(6):1086-1091, Gevers et al. AJNR 2012;33(2):E21-25,
7. An ASL preparation followed by a multidirectional IVIM readout captures the structure
of the whole vascular tree as well as microvascular characteristics.
– Wells et al. JCBFM 2017;37:2076-2083
8. Variation in labeling efficiency in different arteries contributes to the relatively high intra-
and inter- subject variability observed in quantitative pCASL.
– Mutsaerts et al. Neuroimage 2015 ;113 :143-152
9. Accurate arterial blood T1 measurement is underestimated for its importance to
predict the SNR gain of ASL for different field strengths as well as for perfusion
quantification.
– Wang et al. MRM 2002;48(2):242-254, Wu et al. Top Magn Reson Imaging.
2010;21(2):65-73
10. A thousand-li journey is started by taking the first step.
– Laozi.《Dao De Jing》
